Abstract-The paper examines the impact of corruption on the soundness of banking systems in middle-income countries. The findings show that corruption exacerbates the soundness of banking systems in those countries. This implies that increased corruption leads to banks more prone to taking risks and a rise in non-performing loans, rendering higher probability of crises. The results from robustness test yields consistent results. In addition, the results of the study show that the bankspecific variables as well as those related to regulations and institutional quality can also affect the health of banking systems in middle-income countries.
INTRODUCTION
any studies have analyzed the corruption effects on the economy in general, but there is limited research of its impacts on financial intermediaries and banks. Meanwhile, banks act as the lifeblood of an economy, providing the majority of financial resources for the economy, especially in middle-income countries.
Studies have shown two possible financial effects of corruption: positive and negative. Mauro (1995) shows that effectiveness of projects will faciliate further by bribing politicians and banks to get credit approvals [1] . However, Khwaja and Mian (2005) argue that companies that are in contact with politicians can get bank loans soon but have a higher default rate; or Charumilind et al. (2006) show that firms with close connection with politicians can access long-term bank credit with less collateral requirement, leaving too much risk for banks [2, 3] . Corruption in lending is one of the major causes of problematic loans in many countries.
On the other hand, corruption may cause misallocation of loans, raising firms' default probabilities by increasing cost of capital and reducing the effectiveness of the company's use of loans. Banks with low asset quality will operate poorly and are prone to crisis, as stated by Park (2012) corruption is one contributing factor to the financial crisis through its adverse impact on banks' assets [4] .
Our topic of interest is the relationship between corruption and the soundness of banking systems in middle-income countries. We select those countries as there are limited studies on the financial outcome of corruption here. Moreover, this is a group of countries with high levels of corruption (Transparency International, 2016), so those nations are more likely to suffer from the destructive effect of corruption [5] . Besides, as stated in Laeven and Valencia (2012) , middleincome economies are countries with high incidence of banking crises and financial crises in the world [6] . Although it is highly likely that a country with highly corrupt like usually has a highly corrupt banking sector, corruption does not necessarily lead to bad loans in the banking sector. A highly corrupt country does not necessarily have a greater number of bad loans than a country with lower corruption. Accordingly, the relationship between corruption and bad loans needs to be verified empirically. This study focuses mainly on the financial impact of corruption on the soundness of banking operations, particularly through its impact on credit quality of loans. Corruption may cause banks to be exposed to excessive risk, more willing to shoulder non-performing loans, thus M   TẠP CHÍ PHÁT TRIỂN KHOA HỌC & CÔNG NGHỆ:  CHUYÊN SAN KINH TẾ -LUẬT VÀ QUẢN LÝ, TẬP 1, SỐ Q5 -2017   83 forcing the whole system to crisis more easily. If our arguments are supported by empirical results, this paper may contribute to existing literature in two important ways. First, in terms of scientific and practical values, our paper contributes to the growing empirical studies for corruption-finance literature. We offer a possible explanation of why crises have taken more often in countries with more serious levels of corruption like middleincome countries. Second, we provide evidence on the impact of corruption using a sample of 102 middle-income countries from 2003-2013, and this helps extend Park (2012) in that the latter study only examines a sample of 70 economies in a short window (2002) (2003) (2004) [4] . The extension of the time window and the use of panel regression method as in our paper not only aid in the findings regarding long-term impact of the regressors, but also provide more robust results in comparison with Park (2012) which only employs pooled OLS [4] . Our paper also expands the scope of Bougatef (2015) , for this paper only specializes in Islamic banks while credit risk preferences and tolerance may differ significantly between Islamic banks and conventional banks [7] . Finally, several implications for policymakers in middle-income countries are suggested to harness the likely effects of corruption on the soundness of banking systems.
THEORETICAL BACKGROUND ON THE FINANCIAL IMPACT OF CORRUPTION ON THE SOUNDNESS OF BANKING SYSTEM
According to corruption-finance literature, corruption may affect the soundess of a bank in three aspects. Firstly, corruption causes banks to accept risks more willingly. Corruption is usually accompanied by the tacit government support in order for firms to access the bank's capital more easily, risking increased probability of non performing loans and lack of transparency as well as stability of the banks' operations. Khwaja and Mian (2005) and Charumilind et al. (2006) show that firms that own links to officials/politicians will be able to attain bank loans but finally result in higher default rate and high risks for the banks, triggering financial crises [2, 3] .
In addition, the more corrupt a country is, the more risk a banking system is prone to. An example is when a country adopts broadened monetary policy, interest rates fall, asset values increase and banks tend to make comprise with more risk to assure its profit margins. In such circumstance, the existence of corruption will further accelerate the risk tolerence of banks (Chen et al., 2015) [8] . Thus, corruption has undermined the integrity of banks as well as the whole banking system, rendering a country vulnerable to a financial crisis. However, under certain circumstances, corruption has a positive effect: for truly effective projects, bribing officials and banks can speed up the time needed for credit assessment, boosting the probability of success.
Secondly, corruption is also a cause for the rise in capital costs. In countries with high corruption levels, companies have to go through "doors" to access capital quickly, when the cost of capital of these firms increase highly. On the other hand, for high-risk loan projects, banks are forced to raise lending rates to offset risks, which is termed "corruption premium" by Munshi (1999) [9] . Akins et al. 2015 show that banking systems can identify the risk of capital loss but still cannot reduce the adverse impact of corruption in lending activities if the government holds high ownership ratios or deposit insurance agencies [10] .
Thirdly, the soundness of banking system will be affected by the inefficient allocation of bank capital. Corruption causes projects to need more capital than other projects, leading to a decline in the quality of private investments and lowering the ability to make payment of loans. Bougatef (2015) provide evidence that the corruption level aggravates the problem of impaired financing. This in general affects the soundness of banking activities and economic growth. In other words, banks are a channel that transfer the impact of corruption on economic growth (Park, 2012) [4, 7] .
RESEARCH METHODOLOGY

Data
We collect research data comprising 102 middle-income countries in 6 regions, among which 52 are low middle-come countries and 50 high middle-income. (1) Where Yi is the dependent variable that measures the soundness levels of banks. We use the ratio of overdue debt/total outstanding loans (Park, 2012 , Bougatef, 2015 or non-performing loan ratio (NPL) [4, 7] . The loan quality (asset quality of banks) plays an important role in assessing a bank's financial health as lending activity is considered its core activity (Park, 2012) [4] . In addition, NPL is among the indicators that gauge the soundness of banking operations (IMF, 2006) [11] . The higher the ratio, the lower the soundness level of banks and vice versa.
Independent variables CI (corruption index): calculated from the CPI (Corruption Perceptions Index). CPI is the measure of the corruption perception at the national level. The lower the CPI, the lower the corruption of a country. The CPI has a scale from 0 to 10. The CI corruption index is calculated as: CI = 10 -CPI.
CI is used to measure the overall level of corruption for a country. The higher the CI, the higher the degree of corruption and increase the likelihood of a bank accepting risks. The above analysis shows that the corruption index and NPL is positively correlated. Because CI has a high standard deviation, so in the model uses the natural logarithm of CI to represent the corruption variable, denoted as LnCI.
Group variables related to bank characteristics IRS -interest rate spread (lending interest ratedeposit rate). This indicator represents the bank's profitability but does not take into account other costs other than interest rates. Higher IRSs imply that banks may be involved in very risky lending activities. IRS has positive correlation with nonperforming loan ratio.
Efficiency -Bank overhead costs to total assets. The higher the ratio, the less effective the bank is, reducing the bank's stability. It is expected that there is a positive link between efficiency and nonperforming loan ratio.
LIQ -liquid assets/(short term loans + total deposits): this indicator shows the ability to ensure the bank liquidity. The higher the ratio, the higher level of bank soundness (Chen et al., 2015) . LIQ is inversely related to the non-performing loan ratio.
LnCAP -the logarithm of CAP (CAP = equity/total assets ratio): this represents capital adequacy. We use CAP instead of CAR (promulgated by Basel Committee) to mitigate the problem of endogeneity connected with the latter (Park, 2012) . The higher the ratio, the less banks are involved in risky operations so LnCAP is inversely related to non-performing loan ratio.
Group of variables on regulation and institutional quality
WGI -World Governance Indicators. These indicators are collected from World Bank's database, consisting of 6 indicators that measure the institutional quality of country encompassing legal system, economic freedom, political stability, freedom of speech... These indicators directly/indirectly affect the banking operations. Among these indicators we do not utilize Control of Corruption indicator since this is similar to CPI, the remaining 5 are as follows:
Voac -Voice and Accountability: measure freedom of speech, press freedom with a rating of -2.5 to 2.5.
Psnov -Political stability no violence: measure the political stability (in terms of terrorism, riots and coups)
Gove -Government Effectiveness: measure the quality of public services, with rating from -2.5 to 2.5
Req -Regulatory quality: measure the awareness of government in making and executing the policies that allows and facilitates the development of private sector.
Rol -Rule of Law: measure the rigidity of the law (contract enforcement, property rights, court action, criminal capacity and violence), with a rating of -2.5 to 2.5.
DI -Deposit Insurance: dummy variable which equals 1 for countries where there are compulsory deposit insurance agencies in place. Those agencies protect depositors and assist banks in paying depositors when there is unfavorable information. However if the deposit insurance agency has enough power and tools to perform its function, its influence can overwhelm the influence of moral hazard. Hence the relationship between DI and the healthiness of a bank may be of both directions.
Group of variables on macroeconomic environment
RGDP -Real GDP growth: represent the macroeconomic environment. When the economy grows, the non-performing loan ratio will decrease as the repayment capacity of individuals and businesses increases. So, RGDP is expected to TẠP CHÍ PHÁT TRIỂN KHOA HỌC & CÔNG NGHỆ: CHUYÊN SAN KINH TẾ -LUẬT VÀ QUẢN LÝ, TẬP 1, SỐ Q5 -2017 85 have a negative correlation with non-performing loan ratio.
INF -Inflation: this factor may drive up interest rates, causing the inability to repay many unsecured loans. In addition, Chen et al. (2015) show that bank risks rise in periods of high inflation, so we expect a positive relationship between inflation and non-performing loan ratio [8] .
HHCGDP -Household expenditure (% of GDP). Household spending represents personal credit and is considered one of the factors that affect non-performing loan ratio (Park, 2012) [4] . We expect a positive correlation between household expenditure and non-performing loan ratio.
RESEARCH FINDINGS AND DISCUSSION
Descriptive statistics and correlation coefficients Table 1 briefly outlines the basic parameters of the research variables. The average corruption level (CI) is 6.637, with the lowest being 1 and highest 8.9. For the dependent variable the nonperforming loan ratio is 7.1% on average, higher than the median value of 4.4%.
The results of the correlation matrix in Table 2 show that Gove variable has a high correlation with the remaining variables, especially the correlation coefficient between Gove and Rol is 0.823. To solve the multicollinearity, the estimation of efficiency we remove the Gove variable from the model (Gove is not significantly related to the dependent variable). After removing Gove, the result of VIF test passes, suggesting no multicollinearity in the model (Table 3) . Look at Table 5 , the coefficient of corruption index (LnCI) is 0.03 with significance at the 10% level, which indicates that corruption deteriorates the asset quality of the banking sector. As corruption in a country increases (equivalent to an increase in corruption in bank lending), banks' risk tolerance increases, and bank capital is allocated to bad projects, reducing the probability of repaying loans on time and resulting in an increase in nonperforming loan ratio, suppressing the healthiness of the nation's banking system. In that way, the banking system becomes vulnerable, which supports the "sand in the wheel" theory. There is no evidence that corruption has benefited banks in middle-income countries. Government investment incentives and the implicit government's protection for financial institutions have contributed to Asian firms' seeking foreign loans (mostly short-term) regardless of risk (Chen, 2015) . Therefore, there is reason to believe that corruption is one of the causes of the financial crisis in middle-income countries. These findings are in line with the work of Park (2012) and Bougatef (2015) whose work concluded that corruption significantly aggravates the problems with bad loans in the banking sector, implying that corruption is a global determinant of the loan quality in the banking sector [4, 7] .
For macroeconomic variables As expected, real economic growth (RGDP) has a significantly negative relationship with nonperforming loan ratio. When the economy of a middle-income country is rocketing, firms have better performance and income and so increase repayment capacity, leading to a banking system that is less risky and healthier. This result is consistent with Chen et al. (2015) , while Park (2012) found no link between economic growth and non-performing loan ratio [4, 8] .
In the presented models, the inflation rate is negative but insignificant relationship with nonperforming loan ratio. These findings are in line with the work of Fofack (2005) whose work concluded that the relationship between inflation rate and NPLs rate is insignificant [12] . However, these findings are in contrast with the study hypothesis that hypothesised a positive relationship between inflation rate and level of non -performing loan ratio as concluded by Chen et al. (2015) [8] . This contrast is not surprising as the relationship between inflation rate and level of non performing loan ratio is ambiguous based on literature. According to Nkusu (2011), inflation can affect the level of non performing loan ratio negatively or positively [13] .
The study does not find a link between the household consumption rate on nominal GDP (HHCGDP) with non-performing loan ratio.
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Indeed, in some of these countries, countries with high corruption usually have less skilled loan officers; thus, they are likely to make more erroneous loan decisions when facing increasing demand for consumer loans (Park, 2012) [4] .
For the group of variables related to intrinsic bank characteristics IRS's coefficient is statistically significant at 10% and shows that the difference between the lending and deposit rates is positively correlated with the non-performing loan ratio. The greater the difference in interest rates, the more nonperforming loan ratio is, consistent with Park's (2012) [4] .
Efficiency variable is significant at 5% and shows that when the management cost of banks in middle-income countries increases, the banks' soundness reduce. The high cost of management is a testimony to the ineffective performance of bank executives, and banks are more likely to take risks, consistent with our expectation and Chen et al. (2015) [8] .
The coefficient of LIQ is significantly inversely correlated to non-performing loan ratio, consistent with Chen et al. (2015) . This shows that when the level of bank liquidity is higher, the lower the nonperforming loan ratio. Improving bank liquidity is recommended by Basel Committee because a liquidity shortage could cause systemic collapse in the banking system. LnCAP's is statistically significant at 10% and is inversely correlated with the ratio of nonperforming loans. This result is consistent with Park's (2012) study or a more recent study by Anjom and Karim (2016) [4, 14] . This may suggest when shareholders put more of their capital into banks, they will become more cautious in screening loans and vice versa.
For variable groups of regulation and institutional quality
The measurement of freedom of expression (Voac) is statistically significant at 5% and is inversely correlated with the ratio of nonperforming loans, in line with our expectation. This result is similar to Park's (2012) [4] . The more right to speak freely, the healthier the banking system is. Psnov and Req's coefficients government to develop and implement policies is not statistically significant.
Rol variable is statistically significant at 1% and is positively correlated to the dependent variable. This result is contrary to our expectation. Many middle-income countries fail to effectively liberalize the financial market, make information more transparent and the law tight enough. As a result, as the Rol index rises, loans that have been "beautified" will finally return to their nature, rendering increased non performing loans.
As for DI, the analysis results in table 5 show that the estimated coefficient between DI and nonperforming loans in middle-income countries is not statistically significant. This result is in contrast to those of Park (2012) and Chen et al. (2015) [4, 8] . To test the robustness of the findings, we replace LnCI with WBCI (another measure of corruption) and substitute non-performing loan ratio with Z-Score. When examining the robustness of the results, we only examine the impact of corruption and so will ignore the other variables.
Replace corruption index with WBCI variable
This indicator in table 6 is calculated from the Control of Corruption index of the WGI indicator set. Control of Corruption (CC) is a measure of the level of awareness of public power made for individual benefits. CC is estimated to be in the range of -2.5 to 2.5, with higher CC meaning less corruption. Therefore, the study uses WBCI = 0 -CC. The higher the WBCI, the higher the level of corruption in the country. WBCI's coefficients are significant and there is an impact of corruption on the health of the banking system. As CI has weaknesses in the process of collection and evaluation, we suspect a bias in the estimation results. However, using the alternative WBCI has once again reinforced the conclusion that there is a negative effect of corruption on the well-being of the banking system in middle-income countries.
Replace dependent variable by Z-Score Z-Score is a measure of the health of the banking system: the higher the Z-Score, the greater the level of financial stability ( Regression results in table 7 show that when replacing the non -perfroming loan ratio with ZScore, the impact of corruption on the banking system soundness remains unchanged. The LnCI variable is statistically significant and correlates negatively with Z-Score, indicating that as corruption increases, Z-Score decreases which means bank stability decreases. In addition, it can be seen that the LIQ variable is statistically significant and correlates significantly with the ZScore, which is in line with the requirements of the Basel Accord on liquidity enhancement of banks. 5.8*** *, **, ***: significant at 10%, 5% and 1% respectively 6 CONCLUSION AND POLICY IMPLICATIONS Our paper explores whether corruption effects on the soundness of banking system in middleincome countries. We find important evidence that the relationship between corruption and ratio of non-performing loans was positive and hence deteriorates the soundness of the banking system. This result shows that as corruption increases, banks are more prone to taking risks, which boosts non-performing loan ratio and the crisis probability. The results of the robustness test of the model also give consistent results.
In addition, IRS, Efficiency, Liquidity, Liquidity Ratio (LnCAP) Freedom of speech (Voac) all affect the health of banking system in the middleincome countries.
From the results of this study, the article offers a number of policy implications for middle-income countries as follows:
For the authorities The significantly positive relationship between corruption and non-performing loan ratio that represent the soundness of the banking system is a warning sign for policymakers. To cope with the financial implications of corruption requires a long-term combat, and public authorities need to enhance reforms, make refinement of cumbersome procedures especially in the field of licensing, construction, land, movable property...; to educate the public servants, minimizing the social custom of offering presents to officials (which often happens in Asian countries like China, Vietnam, India ...).
Freedom of speech (Voac) is strongly correlated with the level of bank soundness, which implies that, if the liberalization of information and press freedom are facilitated, the banking operations can be made safer and more stable. The result that Rol 90 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL: ECONOMICS -LAW AND MANAGEMENT, Vol 1, No Q5 -2017 is positively related to the dependent variable is inconsistent with our expectation, but it implies the necessity of discipline in the long run.
For bank executives In order to minimize the impact of corruption on bank soundness, attention should be paid to the training bankers both on skills and ethics. Strict adherence to the credit appraisal process, minimizing disbursement by orders, working honestly and transparently will help limit the misallocation of funds to poor projects.
The difference in interest rates (IRS) and the cost of management over total bank assets (Efficiency) are negatively related to banks' financial health. This result implies that to increase the asset quality and the soundness of the banking system, banks need to manage costs effectively, cut costs in the most reasonable ways without hurting banks' essential capabilities or reducing bank competitiveness. Effective cost management will narrow the gap between deposit rates and lending rates, and banks will reduce their willingness to take higher risks to maintain profitability.
Liquidity (LIQ) and capital adequacy ratio (LnCAP) are inversely correlated with nonperforming loan ratio. This result shows that banks need to ensure liquidity and have appropriate capital mobilizing schedule in place at the same time to ensure their stable and healthy operations. In addition, if banks are able to comply with the liquidity requirements and capital adequacy ratios under the Basel Convention, they should comply with this Treaty to improve the level of soundness of their operations.
